The birth frequency of defects of the radius or radial rays is estimated as 1 in 30 000. 1 Carroll and Louis2 found that 77% of 53 patients who had attended hospital with radial dysplasia had associated anomalies of other organ systems and that this was more common if there was bilateral upper limb deformity. Radial dysplasia has been observed as a feature of a large number of syndromes,3 but autosomal dominant radial dysplasia with deformities of the pinna, middle ear, and facial dysmorphism has only previously been reported in one family.4 The subject of the present paper is a similar family, in which expression of the mutant Case reports All persons in generations I and II were stated to have no upper limb deformity or hearing loss but none was available for study.
III.3
This 23-year-old female was noted to have bilateral upper limb deformities at birth. She had had surgery to the left wrist and hand at the age of 14. There were no symptoms of hearing loss.
On examination she was of normal intelligence. Her height was 136 cm (below the 3rd centile) and occipitofrontal head circumference was 55-5 cm (50th centile). There was no clinical evidence of deafness'and the pinnae were normal. Autosomnal donmin1ant asymmetrical radial dysplasia, slysmorphicfacies, and conductiv'e hearintg loss The stapedial reflex was absent bilaterally. Audiometry was normal. The facial appearance suggested mild maxillary hypoplasia (fig 2) . There was marked deformity of both upper limbs which was more severe on the left (fig 3) . On the right the thumb and thenar eminence were absent. There was a flexion contracture of the index finger. On iii.7
This 17-year-old female refused examination but was known to have had a rudimentary thumb on the left hand which was removed in the neonatal period. She was said to be partially deaf in the left ear.
iv.4 (PROBAND)
This 3-year-old female was found to have bilateral upper limb deformity at birth. Motor milestones were normal. At the age of one year she did not appear to respond to sound, and clinical testing at that stage suggested bilateral deafness. At the time of examination she had not begun to speak but made occasional noises which were understood by her mother.
On examination she was thought to be of normal intelligence but had no intelligible speech. Her head circumference was 48.5 cm (50th centile) and her height was 65.5 cm (below the 3rd centile). She had a similar facial appearance to her mother (fig 8) , with mid-facial depression, a short nose, and in addition a long philtrum and a metopic frontal suture. The left pinna was normal but the right was primitively formed (fig 9) . Free field hearing tests suggested a considerable degree of deafness which was more marked on the right. She reacted by turning to moderately high-level intensity test sounds and localised the source reasonably well. Audiometry was impossible because of poor co-operation.
There were bilateral reduction deformities of the forearms, which were more marked on the left, and bilateral club hand deformity. The thumbs were rudimentary and arose from the axial border of the index fingers. There was fixed flexion of the right ring and little fingers and the left index and ring fingers. Genu varus was noted.
Radiological examination showed long clavicles with lateral upward convexities (fig 10) . On the left the radius was absent and the thumb markedly hypoplastic (fig 11) . There was shortening and synostosis of the right radius and ulna with no ossification of the thumb (fig 12) . Unusual changes Auitosotnal domtlinant asymnmetrical radial dysplasia, dysmorphicfacies, and conductive hearing loss There is virtually no ossification of the thumb. There is aflexion deformity at the proximal interphalangeal joint of the middle finger. FIG 12 AP radiograph of the right forearm. There is total synostosis of the shortened radius and ulna. There is no ossification of the thumb aidflexion deformities are present at the proximal interphalangeal joints of the index and ring fingers.
were present in the lumbar spine ( fig 13) ; the lumbar vertebral bodies were fused anteriorly and there was mild posterior wedging. There was no radiological abnormality of the lower limbs. 
Discussion
The family reported here have the same syndrome as that described by Stoll et a14 in a father and son. The former was relatively short ( It is of interest that the facial dysmorphism observed by Stoll et a14 was similar to that reported here. Deformity of the pinna was less prominent in one of our cases and absent in one. However, hearing loss in IV.4 was marked, resulting in delayed development of speech, which was not the case in the family of Stoll et al. Asymmetry, both of deafness and upper limb deformity, was present in both families. The degree of phocomelia in the previously published report was more severe than that described here. In 111.7 upper limb deformity was minimal. The expression of the gene varied considerably as one of the parents of generation III must have been affected, but both were asymptomatic.
The radiological findings in the spine and lower limbs were not presented in the report of Stoll et al. 4 Both of the patients studied here had vertebral anomalies and one had hypoplastic fibulae. Radial dysplasia is not commonly associated with malformations of the lower limbs. These may be found in the VATER syndrome, Roberts syndrome, and in some cases of sirenomelia.3
The radiological appearance of the clavicles in case IV.4 is of interest. This lateral 'clavicular hook' may be seen in other conditions associated with radial dysplasia, such as the Holt-Oram syndrome.6
The most important syndromes in which orofacial malformation and radial dysplasia occur are the lachrimoauriculoradiodental (LARD) 
